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Presentation OutlinePresentation Outline

•• Performance Analysis on Parallel SystemsPerformance Analysis on Parallel Systems
⇒⇒ SvPabloSvPablo Performance BrowserPerformance Browser
⇒⇒ Steps for Instrumentation and AnalysisSteps for Instrumentation and Analysis

•• Performance Analysis on the GridPerformance Analysis on the Grid
⇒⇒ AutopilotAutopilot ToolkitToolkit

•• I/O Performance AnalysisI/O Performance Analysis
⇒⇒ Pablo I/O Tools (Pablo I/O Tools (PCFPCF))



•• Graphical performance analysis environment Graphical performance analysis environment 
–– source code instrumentation source code instrumentation 
–– performance data capture, browsing and analysisperformance data capture, browsing and analysis
–– F77/F90 and C language supportF77/F90 and C language support

•• Performance capture featuresPerformance capture features
–– software/hardware performance datasoftware/hardware performance data

»» loop and procedure counts/durationsloop and procedure counts/durations
»» hardware performance counter data, via PAPIhardware performance counter data, via PAPI

–– statistical summaries for longstatistical summaries for long--running codesrunning codes
–– option for realoption for real--time data transmission via Autopilot time data transmission via Autopilot 

•• AvailabilityAvailability
–– source code, binaries, dataset examplessource code, binaries, dataset examples
–– platforms: Sun Solaris, IBM SP, SGI Origin, Linux IAplatforms: Sun Solaris, IBM SP, SGI Origin, Linux IA--32/IA32/IA--64,      64,      

Compaq Alpha, NEC SXCompaq Alpha, NEC SX--6, Sony PlayStation6, Sony PlayStation--22
http://wwwhttp://www--pablopablo..cscs..uiucuiuc..eduedu/Software//Software/SvPabloSvPablo//svPablosvPablo..htmhtm
Platinum:Platinum://usrusr/apps/tools//apps/tools/SvPablo   SvPablo   Titan:Titan://usrusr/apps/tools/Pablo/apps/tools/Pablo

SvPablo SvPablo Performance BrowserPerformance Browser
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SvPablo Model
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Source Code Instrumentation
•• InstrumentableInstrumentable constructsconstructs

–– procedure callsprocedure calls
–– outer loopsouter loops

•• Basic metricsBasic metrics
–– counts counts 
–– inclusive durationsinclusive durations
–– exclusive durationsexclusive durations

•• Optional metricsOptional metrics
–– any metric provided by PAPIany metric provided by PAPI

•• Two ways to instrument a codeTwo ways to instrument a code
–– interactive instrumentation (lineinteractive instrumentation (line--byby--line)line)
–– automatic instrumentation: all loops, all procedure callsautomatic instrumentation: all loops, all procedure calls
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Instrumented Code Execution
•• Adjust application’sAdjust application’s MakefileMakefile(s)(s)

–– replace source code filenamesreplace source code filenames
e.g. e.g. progprog.c .c →→ progprog..ContextNameContextName.inst.c.inst.c

–– compile compile InstrumentationInitInstrumentationInit.c  .c  and link inand link in
(automatically created by (automatically created by SvPabloSvPablo))

–– OBS: must always instrument main programOBS: must always instrument main program
–– link withlink with SvPabloLibrarySvPabloLibrary (and PAPI(and PAPI--Library)Library)

•• Execute instrumented executableExecute instrumented executable
•• Collect perCollect per--task performance filestask performance files

–– SvPabloCombineSvPabloCombine ––oo PerfFilePerfFile c_SDDF*.c_SDDF*.asciiascii

•• Go back to GUI for performance browsingGo back to GUI for performance browsing



SvPablo Performance Browsing
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SvPablo GUI Configuration
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•• CactusCactus
–– insfrastructureinsfrastructure for astrophysics simulationsfor astrophysics simulations
–– tests with Fortran77 thorns (SC’99 demo, with Autopilot)tests with Fortran77 thorns (SC’99 demo, with Autopilot)
–– platform for instrumentation: SGI Originplatform for instrumentation: SGI Origin

•• CSARCSAR CodesCodes
–– physics in rocket simulationsphysics in rocket simulations
–– mix of C, C++ and Fortran90mix of C, C++ and Fortran90
–– platforms for instrumentation: Linux IAplatforms for instrumentation: Linux IA--32, IBM32, IBM--SPSP

•• MILCMILC CodeCode
–– QCD / lattice gauge simulationsQCD / lattice gauge simulations
–– main code in C, some libraries in assembly (SC’01 demo)main code in C, some libraries in assembly (SC’01 demo)
–– platforms for instrumentation: Linux IAplatforms for instrumentation: Linux IA--32 & IA32 & IA--6464

•• PCTM, POPPCTM, POP CodesCodes
–– numerical weather simulation (POP: ocean simulation)numerical weather simulation (POP: ocean simulation)
–– most of the code in Fortran90most of the code in Fortran90
–– PCTM: more than 400 source files, ~ 60 modulesPCTM: more than 400 source files, ~ 60 modules
–– platform for instrumentation: IBMplatform for instrumentation: IBM--SPSP

SvPablo SvPablo Application ExamplesApplication Examples



Autopilot ToolkitAutopilot Toolkit
•• RationaleRationale

–– adaptive applicationsadaptive applications
–– dynamic resource demandsdynamic resource demands
–– closed loop controlclosed loop control

•• Research approachResearch approach
–– monitor resource demands and responsesmonitor resource demands and responses
–– select policies based on observed behaviorselect policies based on observed behavior
–– implement policy changes locally and globallyimplement policy changes locally and globally
–– support heterogeneous, distributed executions (via support heterogeneous, distributed executions (via GlobusGlobus))

•• AvailabilityAvailability
–– source code, support utilitiessource code, support utilities
–– platforms: Solaris, IBMplatforms: Solaris, IBM--SP, SGI Origin, Linux IASP, SGI Origin, Linux IA--32/IA32/IA--6464
http://wwwhttp://www--pablopablo..cscs..uiucuiuc..eduedu/Software/Autopilot/autopilot./Software/Autopilot/autopilot.htmhtm
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Autopilot Decision ProcessAutopilot Decision Process
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•• Fuzzy rule baseFuzzy rule base
–– qualitative behaviorsqualitative behaviors
–– retargetableretargetable



Pablo I/O Analysis ToolsPablo I/O Analysis Tools
General I/O Analysis General I/O Analysis 

ScenarioScenario
•• Application uses a library with mix of Application uses a library with mix of 

HDF, MPI I/O and Unix I/O callsHDF, MPI I/O and Unix I/O calls
•• With Pablo tools, each layer can be With Pablo tools, each layer can be 

instrumented for calls to lower layers instrumented for calls to lower layers 
(even physical I/O on Linux)(even physical I/O on Linux)

ImplementationImplementation
•• Performance Capture Facility (PCF)Performance Capture Facility (PCF)
•• Tools for instrumentation and analysisTools for instrumentation and analysis
•• Interface to Autopilot sensorsInterface to Autopilot sensors

AvailabilityAvailability
•• Source code, binaries, tutorialsSource code, binaries, tutorials
wwwwww--pablopablo..cscs..uiucuiuc..eduedu/Project/CADRE/index./Project/CADRE/index.htmhtm
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